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ABSTRACT 

We initiated digitization of the Moscow collection of astronomical plates using flatbed scanners. 
Techniques of photographic photometry of the digital images were applied, enabling an effective search 
for new variable stars. Our search for new variables among 140000 stars in the 10° x 5° northern half 
of the field centered at 66 Oph, photographed with the Sternberg Institute's 40-cm astrograph in 1976- 
1995, gave 274 new discoveries, among them: 2 probable Population II Cepheids; 81 eclipsing variables; 
5 high-amplitude S Set stars (HADSs); 82 RR Lyr stars; 62 red irregular variables and 41 red semiregular 
stars; 1 slow irregular variable not red in color. Light elements were determined for periodic variable 
stars. We detected about 30 variability suspects for follow-up CCD observations, confirmed 11 stars 
from the New Catalogue of Suspected Variable Stars, and derived new light elements for 2 stars already 
contained in the General Catalogue of Variable Stars. 
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1. Introduction 

Regular photographic observations of the sky for variable-star studies were started in Moscow in 
1895. Since then, several different telescopes were used to take direct sky plates for astrometry and for 
astrophysics. The Moscow plate archive now contains more than 60000 direct photographs and objective- 
prism plates taken in Moscow, at other sites in Russia, and at the Sternberg Institute's observatory in 
Crimea, Ukraine. 

The most important part of the Moscow plate collection are direct sky photographs acquired in 
1948-1996 with a 40-cm astrograph. This instrument was ordered by Prof. C. Hoffmeister for Sonneberg 
Observatory (Germany) and first installed there in 1938. 1658 plates from this telescope, taken in 1938- 
1945, are kept in Sonneberg (the GA series of the Sonneberg plate collection). In 1945, the telescope 
was taken to the Soviet Union as a part of the World War II reparations. It was initially installed in 
Simeiz (Crimea), then brought to Kuchino near Moscow, and in 1958 became the first instrument of the 
Crimean Laboratory of the Sternberg Institute in Nauchny, Crimea. The total number of plates taken 
with the 40-cm astrograph after 1948 is about 22500. A single attempt of direct comparison between 
Sonneberg and Crimean plates of the 40-cm astrograph at a blink comparator was undertaken in 1980s 
(Samus 1983). 

The field of view of the 40-cm astrograph is 10° x 10°, on 30 x 30 cm plates (the focal length 
is 1600 mm). The typical exposure time for the variable-star fields was 45 minutes. The limiting 
magnitude of good-quality plates is about 17?'5 (B). The instrument was mainly used for variable-star 
studies, including search for new variables. For some fields, rich series of plates exist (up to ~ 500 plates). 
For variable stars that can be found in several fields, sometimes as many as 1000 photographic plates 
are available. The list of fields, with numbers of plates obtained, can be found in Interneo Plates are 
kept in good conditions, most plates, initially of excellent quality, are still perfect. 

The Moscow plate collection, like other major astronomical plate collections of the world, has been 
actively used for scientific research for decades. It still contains a large amount of significant informa- 
tion never used by researchers, as indicated by discoveries of interesting events missed at the time of 
observation, like the discovery of Nova Aql 1985 (V1680 Aql) made 17 years later (Antipin et al. 2002). 



'Currently at the Max Planck Institute for Radio Astronomy, Auf dem Hiigel 69, 53121 Bonn, Germany 
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Guaranteed conservation of the vast amounts of information contained in the plate coUection and 
its use by means of modern methods of image processing require digitization of plate archives. In 
Moscow, this work commenced in 2004, after the purchase of two Creo EverSmart Supreme II scanners. 
The initial digitization plans, along with a more detailed description of the Moscow plate archive from 
different instruments, were presented in Samus et al. (2006). 

Most plates from the 40-cm astrograph were taken for variable-star studies. It was natural to search 
for new variable stars using digital images obtained in the process of scanning the Moscow collection 
plates. In our first experiments, we discovered 38 new variable objects (mostly variable stars, but also 
extragalactic objects) on test partial scans (several square degrees) of star fields photographed with the 
astrograph (Sokolovsky 2006; Manannikov et al. 2006; Kolesnikova et al. 2007a, b). We introduced 
preliminary designations for variable stars discovered in this program with the prefix MDV (Moscow 
Digital Variable). 

There were several other attempts to search for variable objects on digitized photographic plates. 
Among them are: a search for QSOs on the base of optical variability and zero proper motion criteria 
(Scholz et al. 1997; Brunzendorf and Meusinger 2001), a search for long-term variability using Sonneberg 
archival patrol plates (Vogt et al. 2004), a search for novae in M 31 using Tautenburg Schmidt plates 
(Henze et al. 2008). 

In this paper, we announce the discovery and study of 274 new MDVs in the northern half of the 
field 66 Oph of the 40-cm astrograph. 

2. Scanning and Reductions 

The field 66 Oph (18*^00^^3, -f 4°22', J2000.0) was photographed with the 40-cm astrograph in 1976- 
1995, a total of 254 plates were acquired. 

All these plates were scanned with a resolution of 2540 dpi (1.2 arcseconds per pixel), providing 14 bit 
per pixel per color. Color images produced by the scanner were saved in the TIFF (RGB) format using 
the scanner software operating in the Mac OS X environment. In our further reductions, we made use 
only of the green channel of each image, selected empirically. The files were then moved to a Linux server 
equipped with a 5 TB RAID array for storage and subsequent analysis. The images were converted to 
the FITS format using custom- written softwar^. In this paper, we present our analysis of the northern 
half of the field (10° x 5°) containing about 140000 stars within our detection limits (see below). 

The response to a point source of a given brightness on a large-scale photographic plate is subject 
to strong spatial variations. Obvious reasons for that include aberrations in the optics of the astrograph 
(coma, vignetting, etc.), inhomogeneity in photographic emulsion coating, and differences in airmass 
for stars in different parts of a plate. All these factors are expected to be relatively weak functions of 
coordinates on a plate. To overcome these complexities, the 10° x 5° field was subdivided into 72 nearly- 
square subfields. The influence of systematic factors is assumed to be the same for all stars in a given 
subfield. Each subfield was analyzed separately using VaSllfl software (Sokolovsky and Lebedev 2005), 
the results were combined at the final stage. 

For star detection and aperture photometry, VaST uses the well-known SExtractor code (Bertin and 
Arnouts 1996). All objects identified by SExtractor as blended or non-point sources were excluded from 
further consideration because such sources produce many false detections in a variability search. Aperture 
photometry was performed with a circular aperture. The aperture diameter was automatically selected 
for each image to compensate for seeing variations. This method was preferred against the variable 
elliptical aperture photometry (parameter MAG_AUTO) enabled by default in SExtractor, because the 
addition of extra degrees of freedom (the aperture shape and size determined for each star separately) 
deteriorate the quality of measurements of faint stars. The SExtractor parameters and the aperture 
diameter were selected to optimize measurements of stars in the 13.5-16.5 mag (B) range. This magnitude 
range was preferred because brighter variable stars in this particular field have mostly been already 
discovered in the ASAS-3 (Pojmanski 2002) and ROTSE-I/NSVS (Wozniak et al. 2004) CCD surveys, 
both covering the near-equatorial field of our plates. 

The VaST code automatically matches stars detected on an image by SExtractor with stars detected 
on the reference image using the technique of the search for similar triangles. One of the best photographs 
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was chosen as a reference image. Magnitudes of stars were measured by SExtractor in an instrumental 
scale with respect of the backgroimd level of the current image. All measured magnitudes were converted 
to the instrumental system of the reference image by approximating the relation between magnitudes on 
the current and reference images with a parabolic function. All stars matched on the images were used 
to establish this relation. Visual inspection confirms that this approximation works well in the required 
range of magnitudes. 

The resulting light curves are characterized by an rms error of 0.05-0.15 mag for stars in the 13.5-16.5 
mag range. 

3. The Method of the Search for Variability and Its Limitations 

A light curve of a variable star is, obviously, characterized by a larger scatter of magnitude measure- 
ments compared to non- variable stars measured on the same series of images. However, the precision 
of magnitude measurements for a particular star is a function not only of its brightness but of many 
different factors, like the presence of close companions and image defects. That is why a variability 
search based solely on magnitude scatter as a function of a star's magnitude is inefficient, at least for 
noisy photographic data, and will result either in dramatic incompleteness or in a very large number of 
false "positive" detections. To deal with the problem, we extensively use time information contained in 
our data, as described below. 

The search for variability in a sample of light curves was conducted in several steps. First, the relation 
rms deviation - instrumental magnitude was constructed for each subfield. Stars with rms deviations in 
excess of the average for their magnitudes were selected using a soft criterion. The second step was to 
study time series for each selected star for periodicities using a number of complementary algorithms: 

• Our own version of the Phase Dispersion Minimization algorithm, developed by one of the authors 
(D.M.K.). 

• An Analysis of Variance (ANOVA, Schwarzenberg-Czerny 1989, 1996) technique. We made use of 
the C code from DeBiL package (Devor 2005) implementing this algorithm. 

• Box Least Squares algorithm (Kovacs et al. 2002) originally developed for search for transiting 
extrasolar planets. This algorithm has proven to be useful in identifying Algol-type variables among 
photographic light curves. 

The listed algorithms provide means to judge on the statistical significance of detected periodicities. 
The period significance cut-offs for candidate selection were chosen for each algorithm using a number 
of previously found variable stars. 

Along with the periodicity search approach, we used the variability detection algorithm proposed by 
Welch and Stetson (1993) to search for slow (compared to typical time sampling of our photographic 
light curves) non-periodic brightness variations which are often found for post-AGB and AGB stars and 
for active galactic nuclei. This technique was used mostly as a complementary one but not as a main 
candidate-selection method. Surprisingly, we found that slow irregular variables could often be detected 
by spTirious periodicities found by period-search techniques even if the light variations are non-periodic. 
These false periods are usually found around integer multiples of 1 day and they correspond to beat 
frequencies between the typical light-curve sampling frequency and the characteristic frequency of real 
light variations. In such cases, visual inspection of a light curve readily reveals the true character of 
variability. 

Fig. 1 shows the results of our variable-star search in a small subfield that gave 8 detections of variable 
stars (some of them known). 

Magnitudes of all detected variable stars were then converted to the B scale using a number of 
USNO-A2.0 stars (Monet et al. 1998). The relation between the instrumental magnitudes and the 
USNO-A2.0 B magnitudes for each subfield was, again, approximated by a parabolic function. This step 
was performed after the selection of variable-star candidates since possible errors on this stage could 
introduce additional noise into light curves. A sample calibration diagram for a subfield is displayed in 
Fig. 2. 

Having selected the candidates, we then studied their brightness variations using the WinEFK soft- 
ware written by Dr. V.P. Goranskij and kindly made available to us. This software permits to view light 
curves, to look for periodicities using several well-known algorithms (Deeming, Lafler-Kinman, etc.), 
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nstrumental photographic magnitude 

Figure 1: The results of the search for variable stars in one of the 72 subfields in the northern half of 
the 66 Oph field. Circled are the eight detected objects: No. 1 is V1077 Oph, No. 2, V2328 Oph, No. 3, 
MDV 92, No. 4, MDV 91, No. 5, MDV 72, No. 6, V940 Oph, No. 7, MDV 83, No. 8 is one of suspected 
variables for our future CCD studies. 
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Figure 2: A sample calibration curve for one of subfields. The dashed curve is the adopted magnitude 
calibration. 
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Figure 3: Sample phased light curves of the new regular variable stars. Only the first 8 light curves are 
shown. 

to search for second periodicities. Our final decision if an automatically selected candidate was a real 
variable star was made only after a visual inspection of its light curve. 

The described variability search technique has a number of limitations. First, it is not particularly 
sensitive to irregular light variations on time scales shorter than the light curve sampling time. Objects 
showing this type of variability can be detected solely on the base of large magnitude rms deviations if 
a careful inspection of images does not reveal any reason why this particular star was measured with a 
much worse precision than other stars. Without an aid of the period search technique, this results in a 
much worse detection probability for such variations. No such objects were found in the field described in 
this paper. However, T Tau variables found during a special search in the field of V451 Tau show exactly 
this behavior. The results of the variability search in the V451 Tau field will be discussed elsewhere. 

The second limitation results from the properties of the VaST software. This software constructs 
light curves only for those stars detected on the reference image for which the total number of detections 
exceeds 30. This approach effectively avoids many false star detections (because of plate flaws, dust, 
and large grains of the emulsion) but remains sensitive even to the faintest stars visible on the plates. 
However, this makes us completely insensitive to any transient phenomena (Novae, dwarf nova outbursts, 
etc.) that can be present on the plates. 

4. Results 

As expected, we detected rather many known variable stars. They were analyzed along with the new 
variables (see below), but this paper deals with only those of them for which our results significantly 
correct or append published information. 

We have discovered a total of 274 new variable stars (MDV 39 - MDV 312). They are presented in 
Table 1. Among these stars, there are 2 probable Population H Cepheids; 81 eclipsing variables; 5 high- 
amplitude 6 Set stars (HADSs); 82 RR Lyr stars; 62 red irregular variables and 41 red semiregular stars; 
1 slow irregular variable not red in color (MDV 80). 

Our phased photographic light curves of the new periodic variable stars (with the exception of some 
of the red semiregular variables) can be found at the web site of our teanfl. Fig. 3 shows, as an example, 
the first eight phased light curves. Fig. 4 is the light curve of MDV 80. The observations of all the new 
variable stars are also available at our web sit^. 

Most new red variable stars we have detected also definitely vary in the NSVS observations. It should 
be specially noted that we did not use the NSVS data to discover new variables in our field but attracted 
them only for independent confirmation of our discoveries. 

Table 1 does not include some 30 stars we have selected as variability suspects. Their amplitudes 
are too small for reliable judgment from photographic data if they are genuine variable stars. We are 
planning special follow-up CCD observations to confirm and study these variables. 
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Figure 4: The light curve of the "white" slow irregular variable star MDV 80. 
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Figure 5: Phased light curves for the known regular variable stars in the field that were investigated in 
this study. 
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We were able to confirm variability of 11 stars earlier in the NSV catalogue. Six of them are periodic 
variables, for them we present the light elements for the first time. The remaining five stars are red 
irregular variables. We also determined new light elements for two GCVS stars: the period we find for 
the eclipsing star V947 Oph is completely different from that in Gotz et al. (1957), and we present the 
first light elements for the RR Lyr variable V2087 Oph. The data on the 13 known variables are presented 
in Table 2. The coordinates given in Tables 1 and 2, unless stated, are from the 2MASS point-source 
catalogue (Cutri et al. 2003). The light curves for the eight periodic stars are displayed in Fig. 5. 

5. Conclusions 

We have successfully developed necessary techniques to digitize plates of the Moscow collection, 
search for variable stars using digital images, perform photographic photometry. These techniques will 
be further improved and repeatedly used in our future research. Its results will be published separately 
and presented at our web sit^. 

This study resulted in the discovery and investigation of 274 new variable stars of different types, 
periodic and aperiodic, fast and slow, in a 10° x 5° field, demonstrating the effectiveness of our approach. 
Additionally, we found about 30 variability suspects for follow-up CCD studies, confirmed variability of 
11 stars from the NSV catalog, and determined light elements for 2 GCVS stars. All these results were 
achieved for a field rather well-studied for stellar variability before. 
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Table 1. New Moscow Digital 



Variables 



MDV 




Coord. 


(J2000) 


GSC / USNO-A2.0 


type 


max-min-min II 


epoch JD24... 
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rem. 
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17 


40 
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+4 


24 


28.0 


A2 0900-10266740 


LB 


16.0-16.6 
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40 


17 


40 


29 


79 


+6 


55 


42.1 


A2 0900-10281306 


RRAB 


15.6-16.35 


max 


44847 
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0.759705 
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77 


+5 


30 


56.5 


A2 0900-10653069 


RRAB 


14.15-14.5 


max 


42872 


494 


0.721473 




67 


17 


49 


51 


67 


+7 


16 


41.1 


A2 0900-10656595 


EW 


15.9-16.2-16.2 


min 


42876 


562 


0.378639 




68 


17 


50 


46 


76 


+6 


07 


57.8 


A2 0900-10697991 


RRC 


15.4-16.0 


max 


43702 


392 


0.392512 




69 


17 


50 


50 


76 


+7 


51 


10.8 


A2 0975-09829154 


SRB 


15.8-16.2 








47: 


1, 10 


70 


17 


50 


56 


82 


+6 


21 


19.7 


GSC 00428-01901 


LB 


15.0-15.7 










5 


71 


17 


51 


23 


46 


+8 


25 


02.5 


GSC 00994-01460 


RRAB: 


15.25-15.7 


max 


42954 


322 


0.392501 




72 


17 


51 


34 


63 


+7 


40 


30.7 


A2 0975-09851918 


RRC 


14.95-15.5 


max 


44043 


431 


0.322902 




73 


17 


51 


37 


90 


+8 


44 


01.5 


A2 0975-09853705 


HADS 


15.3-15.9 


max 


43198 


598 


0.0999541 


11 


74 


17 


51 


45 


02 


+3 


47 


54.8 


A2 0900-10744203 


LB 


15.5-16.1 












75 


17 


51 


48 


78 


+9 


26 


33.6 


A2 0975-09859679 


RRAB 


14.2-15.6 


max 


43700 


317 


0.487961 




76 


17 


51 


54 


83 


+5 


26 


14.8 


GSC 00424-00123 


LB 


15.1-16.1 










1 


77 


17 


51 


59 


69 


+3 


56 


22.6 


A2 0900-10756126 


RRC 


15.1-15.7 


max 


44087 


407 


0.318240 




78 


17 


52 


02 


92 


+8 


49 


51.6 


A2 0975-09867207 


EW 


15.0-15.6-15.5 


min 


43190 


597 


0.412666 




79 


17 


52 


05 


13 


+4 


33 


22.1 


A2 0900-10760510 


EA 


15.0-15.6 


min 


49949 


335 


1.68149 


8 


80 


17 


52 


24 


09 


+4 


31 


57.8 


GSC 00424-01416 


L 


14.0-14.5 










12 


81 


17 


52 


24 


75 


+9 


16 


16.1 


A2 0975-09878755 


RRC 


15.4-15.85 


max 


44087 


407 


0.292674 


9 


82 


17 


52 


31 


50 


+5 


01 


18.0 


A2 0900-10781877 


RRC 


16.0-16.4 


max 


42871 


515 


0.336160 




83 


17 


52 


37 


26 


+7 


20 


49.9 


A2 0900-10786611 


EW 


15.45-15.9-15.9 


min 


42894 


525 


0.355982 




84 


17 


52 


40 


57 


+8 


28 


06.2 


A2 0975-09887194 


EW 


15.7-16.05-16.0 


min 


44077 


360 


0.429948 




85 


17 


52 


53 


84 


+4 


24 


34.4 


A2 0900-10800230 


RRC 


15.9-16.2 


max 


42875 


563 


0.256808 




86 


17 


53 


04 


03 


+6 


14 


32.0 


A2 0900-10808592 


SR: 


15.8-16.45 








143: 


1 


87 


17 


53 


04 


77 


+6 


13 


45.7 


A2 0900-10763277 


RRAB 


16.1-16.6 


max 


42876 


562 


0.584480 




88 


17 


53 


08 


46 


+4 


32 


04.2 


A2 0900-10812302 


RRC 


15.7-16.2 


max 


43289 


393 


0.284575 




89 


17 


53 


22 


29 


+4 


00 


01.1 


A2 0900-10823986 


EW 


14.4-14.95-14.9 


min 


44012 


480 


0.677689 




90 


17 


53 


32 


34 


+6 


08 


34.7 


GSC 00429-02191 


EW 


14.2-14.65-14.6 


min 


46973 


322 


0.299660 




91 


17 


53 


44 


10 


+7 


00 


52.6 


GSC 00429-02060 


LB 


15.2-16.0 










1 


92 


17 


53 


50 


57 


+7 


13 


27.1 


A2 0900-10847301 


RRC 


15.5-15.95 


max 


46934 


425 


0.312434 




93 


17 


53 


52 


77 


+6 


11 


25.7 


GSC 00429-01936 


LB: 


15.0-15.45 










1, 13 


94 


17 


54 


23 


42 


+8 


13 


13.0 


A2 0975-09945912 


RRAB 


15.2-16.1 


max 


44491 


256 


0.492470 




95 


17 


54 


23 


45 


+6 


21 


45.3 


A2 0900-10874520 


RRAB 


15.4-16.25 


max 


42922 


490 


0.603587 
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Table 1. Continued 



iViU V 




Coord. 


(J2000) 






type 


max-min-min II 


epoch JD24... 


period 


rem. 


yo 


1 '7 


54 


24 


07 


+5 


05 


44 


D 


r^Qic^ nn/ioc m 077 
VjrbO UU4zo-Ulz/ / 


U Wr): 


15 


1-15.6 


max 


46979 


46 


4 OOQCI 
4.ZZOOI 


14 


(IT 




54 


34 


54 


+4 


31 


43 


A 

4 


AO nnnn inQQ/inon 
Az UyUU-lUoo4Uoy 


"DTD A T3 


15 


7-16.7 


max; 


46618 


465 


U.OOOUO / 




no 
yo 


1 '7 


55 


12 


15 


+8 


30 


49 




A nn7P! nnn70i50i5 

AZ uy /0-uyy /oDZD 


T> r> 


15 


9-16.4 


max 


A r»or\ A 

42894 


525 


n 07/1 m £i 
U.Z /4yib 




on 

yy 




55 


14 


25 


+7 


55 


00 


D 


AO nn7c^ nnnonnoi 

Az uy /o-uyyouuoi 




14 


95-15.25-15.1 


min 


43426 


226 


n P:on/ioQ 
U.0oU4zo 




iUU 




55 


22 


79 


+4 


00 


23 


z 


AO nnnn innoofifio 

Az uyuu-iuyzoODo 




14 


25-14.8 


max 


46972 


316 


n 1 0/1 on 
U.olz4zU 




1 ni 
lUl 




55 


34 


54 


+7 


19 


33 


U 


A nnnn 1 nnon707 

Az uyuu-iuyoy ^z^ 




15 


3-15.9-15.85 


min 


A A 1^ ^ 

44397 


415 


n c /I c coo 
U.o4oooz 


1 c 

io 


1 no 


1 '7 


55 


36 


01 


+9 


04 


14 


Q 
O 


AO nn7c nnnn/iinQ 

Az uy / o-uyyy4iuo 


"DTD A T3 


15 


4-16.3 


max 


43253 


517 


n 7f;i QQC 
U. ( biooO 




1 no 


1 ^7 


55 


44 


14 


+5 


59 


29 





AO f\c\c\c\ inn/ioo70 

Az uyuu-iuy4oz / 


T>r> A "D. 

KKAo: 


15 


9-16.2 


max 


45941 


312 


n c\A cnnc 

u.y4ouyo 




1 n /I 
11)4 


1 '7 


55 


50 


95 


+8 


11 


09 


y 


A nn7p; 1 nnnoc;no 
Az uy /O-lUUUobUz 




15 


75-16.1-16.0 


min 


42963 


332 


n c /1 /I oc 
U.04z4z0 




1 nc: 


1 7 


55 


59 


58 


1 A 

+4 


02 


28 


Q 
O 


AO nnnn inncoim 

Az uyuu-iuyoziyi 


bH 


15 


7-16.4 








1 /I c 
14o 


-1 
i 


1 nt; 


1 7 


56 


05 


81 


+8 


11 


35 


o 
o 


A nn7c: 1 nm OQno 

Az uy / 0-iuuizoyz 


UWA: 


15 


4-15.8 


max 


A oorv A 

42894 


53 


io.ob 




1 n*? 
W( 


1 T 
1 I 


56 


17 


88 


+6 


22 


43 


U 


A nnnn 1 nn7707n 

Az uyuu-iuy^ ^o^y 


TJ A T^C 


14 


65-15.3 


max 


43249 


548 


n 1 n7no7 




1 no 
iUo 


1 7 


56 


41 


05 


+5 


53 


58 


n 
U 


r^C!(^ nn/ion r\(\ACif\ 
UU4zy-UU4DU 




14 


7-15.3 










1 
1 


1 nn 

iuy 


1 7 
1 / 


56 


50 


87 


+8 


08 


02 


n 
U 


AO nn7c; inn/ii^i/in 

Az uy i^0-iuu4iD4y 




15 


7-16.05 


max 


A A r\ ^ 

44397 


415 


n ocnnfi/1 
U.ooUUb4 




1 1 n 


LI 


56 


56 


53 


+4 


19 


08 


c 



/"I nn /IOC nncci 
KjoKj UU42o-UUDOi 


T ID 


14 


6-15.1 










-1 
i 


111 
ill 


1 7 


57 


01 


57 


+6 


15 


24 




A nnnn 1 1 ni c;7i 7 
Az UyUU-llUlO / 1 / 


T "D 


15 


85-16.3 










1 


1 1 o 

iiz 


1 7 


57 


32 


53 


+5 


19 


20 


o 

z 


AO C\f\f\C\ 1in/100Q7 

Az UyUU-llU4ooo 




15 


5-16.2 


max 


A 1^ A rtrr 

43427 


283 


n ooo7ni 
U.ooz /Ul 




1 1 O 

iio 


1 ( 


57 


42 


66 


+4 


23 


59 


1 


AO c\c\c\r\ iinco/i/io 
Az UyUU-llUoz44o 




15 


8-16.6 


max 


A A '~70r\ 

44789 


394 


n Ad A nnc 
U.4b4yU0 




11/1 




57 


44 


84 


+7 


32 


52 


D 


AO nn7c; inn77/i7Q 
Az i 0- l\J\J i ^4/0 




16 


15-16.4 


max 


42963 


332 


n oo/inno 
U.zo4UUo 




1 1 c 

iio 




57 


46 


82 


+5 


55 


29 


-1 
1 


A nnnn 1 1 nc£;i co 
Az UyUU-llUODlOo 


ii/W 


14 


9-15.6-15.5 


min 


46972 


320 


U.04/zb4 






116 


17 


57 


58 


89 


+4 


09 


47 


6 


AO r\c\r\r\ iini^i^nn/i 

Ai uyuu-iiUDDyu4 




15 


9-16.5-16.1 


min 


A or\o A 

43034 


230 


A m 1 c 

U.91ol85 




117 
11 / 




58 


01 


29 


+5 


49 


26 




r^Qir^ nn/ion ai t^oo 
LrbO UU4zy-UlDzz 




13 


65-14.4-13.8 


min 


42957 


338 


n /locono 
U.4z0oyo 




IIO 

iio 


1 7 


58 


05 


41 


+9 


02 


33 


Q 

o 


AO nn7c innni/i70 

AZ uy/o-iuuyi4M 




15 


1-16.2 


max 


43938 


578 


n 7771 00 
U.I 1 1 loo 




1 1 n 

iiy 


1 7 
1 / 


58 


07 


94 


+8 


22 


59 


n 
U 


AO nn7c; innnoi^in 

Az uy ^o-iuuyoioy 


r>r> A T3 

rtxlAr) 


15 


3-16.0 


max 


43189 


593 


n fioon/io 
U.booU4z 




1 on 
izU 


1 7 


58 


09 


44 


+8 


05 


09 





AO nn7c: innn/iiQi 

Az uy / o-iuuy4ioi 


"DTD A "p 


15 


6-16.5 


max 


44455 


302 


n /1 77/1 no 
U.4/ /4Uo 




1 oi 
121 


i ( 


58 


21 


36 


+6 


35 


08 


4 


A c\c\r\r\ 1 1 no7c:on 
Az UyUU-llUo / OZU 


T "D 


15 


9-16.5 













1 oo 


1 7 


58 


22 


55 


+5 


53 


15 


o 
z 


r^Qir^ nn/ion nm c:n 
LrbO UU4zy-UUloU 


ii(l3 


14 


A A C\ A at^ 

4-14.9-14.65 


min 


A A Ar\ A 

44494 


247 


n oooooQ 
U.ozoooo 




1 OQ 

Izo 


1 7 


58 


28 


58 


+6 


10 


01 


1 


AO nnnn iinn/i/if;/i 

Az uyuu-iiuy44o4 


T T3 


15 


7-16.3 










1 

1 


1 O /I 

iz4 


il 


58 


34 


10 


+6 


02 


56 


D 


/^o/^ nn/ion nno/io 
LrbO UU42y-UUo4z 




15 


0-15.9 










1 Id 

i, ib 


1 OK 

izo 


1 7 
1 / 


58 


34 


73 


+5 


01 


06 


n 
U 


Q /"I nn/ioc c\c\c\c\'7 
IjrbO UU4zo-UUUU( 


T T3 


15 


4-16.5 










i 


1 Oi^ 

izo 


1 7 
i ( 


58 


40 


05 


+4 


54 


16 


'7 
/ 


A c\c\c\c\ 111 nKoi 
Az UyUU-lllUozlz 


ii(l3 


15 


45-15.9-15.7 


min 


42871 


520 


n (^/in7QO 
U.b4y i oz 




1 0*7 

iz^ 


1 / 


58 


48 


46 


+7 


16 


42 


£1 

D 


A f\c\c\c\ 1111 onoo 
Az UyUU-lllloUoz 


1 A 

li/A 


15 


3-15.9 


min 


42872 


52 


1 C C /I 7 

1.00o4/ 




1 OQ 

izo 


1 7 


58 


59 


30 


1 A 

+4 


20 


03 


o 

Z 


A nnnn 111 ooi Qn 
Az UyUU-lllzoloU 




15 


6-16.2 


max 


42922 


490 


n Q1 Q1 OQ 

U.oioioo 


n 

y 


1 on 

izy 


1 7 
1 / 


59 


11 


58 


+9 


01 


53 


n 
U 


A nn7c 1 ni oticno 
Az uy / 0-lUloDOyo 


T? A 

ii/A 


15 


0-16.0 


min 


43272 


41 


QCOQ 

o.ooyo 




1 on 
loU 


1 7 


59 


12 


18 


+7 


52 


05 


A 

4 


c m nn7 minn 
LrbC U1UU/-U11UU 


T 


14 


3-14.7 










1 7 

1 ( 


1 Q1 

lol 


i ( 


59 


15 


95 


+5 


13 


13 


'7 
/ 


A C\f\C\C\ 111 OQn7/1 

Az uyuu-iiiooy / 4 




16 


0-16.5 


max 


46977 


463 


n oofiO/i^i 
U.ooDo4b 




1 QO 

ioz 


1 / 


59 


19 


71 


+7 


51 


04 


n 

y 


AO nn7c; ini/ioic:n 

Az uy ^o-iui4zioy 


■Dr> A "P 


15 


0-16.0 


max 


A 000 A 

43284 


449 


n cno/ino 

u.oyy4Uz 




1 QQ 

loo 


1 7 


59 


22 


50 


+5 


07 


33 


-1 

1 


A nnnn 11 1 atla nn 
Az UyUU-1114o4UU 




15 


55-16.0-15.8 


min 


42989 


295 


n Ar\Aoo'\ 
U.4U4ool 




1 OA 

lo4 


1 7 


59 


29 


36 


1 A 

+4 


32 


33 


z 


f^Gr^ nn/ioc; ninic: 
ObO UU4zO-UlUlo 


T "D 


15 


2-15.65 










1 

1 


loo 


1 7 
1 ( 


59 


29 


41 


+8 


45 


41 


Q 
O 


AO nn7P: ini/ioi^co 
Az uy /0-lU14ob0o 


T? A 

hjA 


14 


8-15.4-15.0 


min 


46977 


46 


1 on/ioc 
l.zU4zO 




1 

lob 


1 7 
1 ( 


59 


39 


81 


+4 


59 


51 


o 
O 


/^C/^ nn/ioK f\c\f\Af\ 
CjbO UU4Z0-UUU4U 


bKo 


13 


7-14.2 








bb.o: 


1 10 

1, io 


1 OT 

io ( 


1 7 
1 1 


59 


47 


76 


+9 


22 


41 


n 

y 


AO nn7c; ini^iii^ii 
Az uy ^0-lUlDllDl 


SXSXVj 


15 


3-15.9 


max 


/1 oon 

43289 


393 


n oocno^i 
U.zooyob 


n 

y 


1 QQ 

loo 


1 7 
1 / 


59 


48 


51 


+8 


10 


48 


Q 

o 


Q /"I ni nn7 ni oq7 
LrbO UlUUz-Ulzo/ 


ii/W 


13 


7-14.2-14.15 


min 


45203 


305 


n Q A COQ 1 

U.o4ozol 




1 on 

loy 


1 O 


00 


00 


75 


+7 


26 


22 


U 


/^oo nn/i/io nm 07 
ObO UU44z-UUlz^^ 




14 


6-15.0 










1 


1 /in 
14U 


1 Q 


00 


03 


71 


+4 


41 


21 


A 

4 


A nnnn 111 qp:7p:p: 
Az UyUU-llloO/OO 




15 


4-16.3 


max 


A 00 70 

4zo7z 


523 


n A one 
U.Do4oU0 




1/11 
141 


1 Q 

io 


00 


07 


82 


+4 


30 


27 


n 
U 


A nnnn 111 on^ioi 

Az uyuu-iiioyooi 


bK: 


14 


8-15.3 








Q1 . 

ol: 


1 

1 


1 /I o 

14z 


io 


00 


12 


49 


+6 


26 


26 


1 


AO nnnn iiin-inoi 

Az uyuu-iiiy4Uoi 




15 


0-15.4-15.35 


min 


A A a A >~7 

44847 


280 


r\ A A oni^n 

u.44oyby 




14o 


io 


00 


32 


68 


+6 


50 


24 


n 
U 


Q /"I nn/i/io ni/^in 
LrbO UU44z-Ul0lU 


T T3 


15 


1-15.5 










1 


1/1/1 

144 


io 


00 


37 


01 


+8 


55 


07 


'-7 
I 


r^Qir^ m nno nnni^n 
ObO UlUUo-UUUbU 


■p T> A "R 


14 


4-14.8 


max 


A CtO'T A 

42874 


530 


U.DD / 04 




1 /I c 

14o 


1 o 

io 


00 


37 


83 


+5 


06 


00 


( 


AO CiCiCiCi 11010i^71 

Az UyUU-llzlob /I 


1. A 

li/A 


15 


5-16.4-15.9 


min 


A A A f-? 

44847 


28 


1 nnoo 
z.lUUoo 




1 At^ 

14d 


1 Q 

io 


00 


56 


85 


+9 


21 


29 


n 

y 


AO nn7c^ 1 nonQ777 
Az Uy/O-lUzUo/ / / 


T T3 


15 


5-16.2 










1 

1 


1/17 
14/^ 


io 


00 


59 


38 


+7 


21 


22 


A 

4 


A nnnn 1 1 0/ini on 

Az uyuu-iiz4uioy 


KrlU: 


16 


25-16.5 


max 


45228 


243 


n oonfioo 
U.ooUboo 




1 /I o 

14o 


io 


ni 

Ul 


nn 


Oo 


4-4 


n7 


01 


o 
O 


AO nnnn iio/ii£!£!o 
Az UyUU-llz41bbz 


r!jW 


10 


o-iD.i-io.y 


mm 


^^oOU 


zou 


n on A cn 
U.oz4ooy 




149 


18 


01 


05 


60 


+6 


21 


14 


1 


A 9 nQDO-l 194fi49Q 


RR AR 


14 


4-15.3 


max 


43249 


546 


\j .00 ± yjyj t 




150 


18 


02 


03 


93 


+7 


08 


06 


6 


A2 0900-11304795 


EW 


15 


65-15.9-15.9 


min 


46619 


406 


0.332680 


19 


151 


18 


02 


11 


42 


+7 


26 


42 


7 


GSC 00442-00055 


LB 


14 


5-15.0 










1 


152 


18 


02 


12 


50 


+6 


48 


14 


4 


A2 0900-11313535 


SRB: 


15 


2-15.9 








92: 


1, 20 



9 



Table 1. Continued 



IViJJ V 




Coord. 


(J2000) 






type 


max-min-min II 


epoch JD24... 


period 


rem. 


loo 


lo 


02 


13 


54 


+6 


52 


59 


c 



AO nnnn iiQi/ic/in 
Az UyUU-llol404U 


HjO 


15 


a ifiT Tcnc 

6-16.1-15.95 


min 


42925 


456 


A AdAI TA 

U.4b41 /4 








02 


14 


03 


+8 


12 


18 


A 

4 


AO nn'yc inofiQ/inc 
Az Uy / 0-lUzDo4U0 




16 


0-16.5-16.4 


min 


43685 


342 


n A1 /I fion 
U.414boU 




ICC 

ioo 




02 


23 


14 
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LW 


i/in 1/1 1/1 Q 
14.U-14.0-14.0 


min 


/I OOAA CIO 

4zoyU.51z 


n /1 1 n 1 A/1 
U.41U1U4 






OQ? 
ZO / 


18 


11 


12.67 


+5 26 


17.1 


A nnnn 1 1 cn^ficc 


LW 


ic^n ic:c^ IK/I 
IO.U-I0.O-IO.4 


min 


45203.305 


n /I no /I Ai 
U.4yz4Ul 






OQO 

ZOO 


18 


11 


20.03 


+7 16 


11.9 


A nnnn 1 1 c\f\A /inn 

Az uyuu-iiyu44yu 




1 /I n 1 c oc ICO 

i4.y-io.zo-io.z 


min 


42891.529 


n CO c C01 
U.oooool 


3 




oon 
zo9 


18 


11 


22.94 


+3 43 


39.2 


IjrbO UU4oO-UUzOz 


'D'D A 'D 

KKArS 


1 /I 1 C 

14.O-10.4 


max 


/lonni coA 

4^901. ozU 


n cccn'rn 
U.ODOU/y 






O/I n 
z4U 


18 


11 


25.22 


+8 41 


15.5 


Az Uy/0-iU/U0/4o 


D D A "R 


1 /I n 1 c n 

i4.y-io.y 


max 


42902.512 


n /inQi QQ 
U.4yoloo 






/1 1 
z4i 


18 


11 


51.49 


+3 50 


02.6 


Az uyuu-iiyoo4iu 


LW 


icixi^ii ic;i 

lo.o-lo.l-lb.l 


min 


46344.236 


n /I /I QOAO 

U.44o5Uo 






0/1 
z4z 


18 


12 


07.63 


+6 03 


44.7 


LrbO UU44o-Uizoc> 


T "R 

Lo 


1/1 Q 1 C 
I4.O-IO. / 








-1 
i 




O/I Q 

z4o 


18 


12 


09.75 


+5 18 


40.1 


LrbC UU4dy-UU4oi 


CD 

bK 


1 c n 1 c 
lo.U-lo. / 






/10 /I 
4z.4 






/I /I 
z44 


18 


12 


14.39 


+9 06 


17.7 


kjdKj UlUUy-UUzoo 


CD . 

bK: 


1 /I 1 C Q 
I4.O-IO.O 








1, 


32 


O/I K 

z40 


18 


12 


21.45 


+5 26 


55.7 


ObO UU4oy-Uioo4 


bK: 


1 Q Q 1 /I 
IO.O-I4.Z 








1, 


00 
00 


O/I 
z40 


18 


12 


29.32 


+5 10 


05.6 


Az uyuu-iiy ^oyoo 


Lo 


1 C 1 A 
IO.D-IO.4 








-1 
i 




O/I T 

z4( 


18 


12 


31.61 


+5 21 


09.6 


A nnnn 1 1 noi ato 

Az uyuu-iiyoi4/o 




ic '7 icoc It; 
lo. /-lO.zO-lD.Z 


min 


44839.273 


n ocic\Ac\c\ 
U.ODU4Uy 


64 




O/I Q 

z4o 


18 


12 


37.32 


+3 49 


33.2 


A nnnn 1 1 nQ'7'70Q 


T 'R 

Lo 


1 C /I 1 /I 

10.4-10.4 








1 
i 




O/I n 
z4y 


18 


12 


37.92 


+7 18 


23.1 


A f\r\f\r\ 1 1 CiQQOTn 

Az uyuu-iiyooo /^u 


DD A "R 

KKAo 


1 C 1 1 

lo.l-lb.z 


max 


46591.462 


U.D4/ODZ 






ocn 
ZOU 


18 


12 


40.09 


+4 45 


30.6 


A r\c\r\r\ 1 1 nnn^? a 

Az uyuu-iiyyuD4o 


T "R 

Lo 


1 c n 1 K 
lo.U-lo. D 








1 




OKI 

zoi 


18 


12 


59.75 


+4 20 


35.3 


f^ar^ r\r\AOfi r\4r\^4 
KjD\^ UU4oy-U4Uz4 


Lo 


ICO 1 Q 

lO.z-lo.o 








1 




OKO 

zoz 


18 


13 


00.21 


+6 52 


27.4 


A nnnn 1 oni OQnT 
Az UyUU-izUizoU/ 




1/1Q1C/1 ICO 
I4.O-IO.4-IO.Z 


min 


42930.401 


n /I CI AQQ 

U.4oiyoo 






OK Q 
ZOO 


18 


13 


01.88 


+3 40 


41.8 


A r\f\r\r\ 1 oni Ar\TPi 
Az UyUU-izUi4U / 


T 'R 

Lo 


1 C T 1 

lo. (-L0.0 








1 




OK /I 

z04 


18 


13 


06.78 


+8 15 


49.4 


r^Q/~* ni nnn ni 1 /I q 
ObO UiUUy-Uii4o 


T R 

Lo 


1 /I 1 C C 

14. ^-lO.O 








1 




OK K 

zoo 


18 


13 


08.61 


+5 25 


22.3 


AO nnnn lonoion'^ 
Az UyUU-izUzizUo 


bK: 


1 C 1 1 (5 
lO.l-lD.Z 






1 QO 

loz 


1, 


35 


zoo 


18 


13 


13.90 


+6 16 


54.9 


f^C}/~^ ClClA AO no "71 A 

LrbO UU44o-Uz/iU 


CD 'R 

bKo 


1/11 1 A T 

14.1-14. ( 






CO. 

00: 


1, 36 


0^7 

ZO ( 


18 


13 


21.93 


+4 20 


39.6 


zivlloloziyzH-U4zUoyo 


"DTD A "D 

KKAo 


1 /I CC 1 C /I 

14.00-10.4 


max 


/I /I 1 C Q OA 

44815.380 


n CQQ1 A A 

u.oooiyu 






OKQ 
ZOO 


18 


13 


27.91 


+6 23 


12.4 


/^OO r\r\AAO CiOATT 

ObO UU44o-Uz4/ / 


Q'D • 

bK: 


ICQ tan 
lO.o-lD.U 






/lie 
410: 


1 




OKn 

zoy 


18 


13 


37.28 


+6 53 


38.4 


IjbO UU44o-UioDz 


T R 

Lo 


1 /I ICQ 
I4.D-IO.O 








1 




ZOU 


18 


13 


44.99 


+6 32 


19.9 


AO nnnn lonc^ncjn 

Az uyuu-izuoyooy 


D T? A R 

KKAo 


ICQ ^ a 
lO.o-lD.O 


max 


42957.469 


n i^oncoA 
U.Dzyozy 






of^ 1 

zoi 


lo 


10 


o^.yu 


J-A AO 
-f-^ ^Z 


^7 Q 

1 .y 


/~^C}/~^ f\f\AOf\ AOOA/? 

LrbO UU4oy-Uz5yo 




1/1i^1C/1 ICO 

14.D-10.4-10.O 


mm 


■yiZo / z.ozo 


n Q CQ01 A 
U.oooziy 






262 


18 


13 


56.50 


+6 22 


44.3 




LB 










1, 


37 


263 


18 


13 


58.69 


+8 55 


44.0 


A2 0975-10845746 


EB 


15.1-16.0-15.3 


min 


46978.31 


1.084030 






264 


18 


14 


07.60 


+9 01 


41.7 


GSC 01009-00647 


SR: 


15.1-16.3 






81: 


1, 


38 


265 


18 


14 


12.34 


+5 07 


30.4 


GSC 00439-00952 


LB 


14.4-15.1 








1 
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Table 1. Continued 



iViU V 


Coord. (J2000) 


r^QC^ 1 TTQTVTr^ AO fl 

t^oO / UoiNvJ-Az.U 


type 


max-min-inin II 


epoch JD24... 


period 


rem. 


ZDD 


18 


1 A OO O A 

14 zz. 84 


+5 31 


30.7 


AO nnnn loinnino 
Az UyUU-iziUUiUz 


T>r> A "P 


1 /I n 1 c 

i4.y-io.o 


mcux 


A OAAO CIO 

4zyUz.olz 


C\ A A A '7'~7Q 

U.444/ (0 




ZD / 


18 


14 22.88 


+6 09 


56.4 


A nnnn i 01 nni Qt; 
Az UyUU-iziUUioD 


"DTD A T3 


io. /-I0.4 


max 


AAA 00 nl-T A 

44489.274 


n 7ccnco 
U. /ODyoz 




ZDO 


18 


14 24.38 


+7 12 


52.2 


/^C/^ nn/i/io nnc:no 
KjOVj UU44o-UUoyo 


bKo: 


1 /I n 1 K 

i4.y-io.o 






cn . 
oy.o: 


-1 
1 


zoy 


18 


15 04.17 


+7 55 


41.5 


Az uy/o-iuyu/o/y 




1 p; n 1 c: n 

io.u-io.y 


max 


A A T T OA/t 

4411o.oU4 


n A Qcn /I A 
U.4oDy4U 




Z (U 


18 


15 11.71 


+6 47 


02.6 


r^^r^ c\C\AAA nnfiTt? 
ObO UU444-UUD/D 




1 Q 1^ 1/1 1 


max; 


43199.585 


n CI /I CC7 
U.D1400 * 






18 


15 13.53 


+9 06 


07.8 


/' "1 (J /" 1 ni nnn mmn 
LrbO UlUUy-UiziU 


T "D 


1 /I 1 c 








-1 
1 


ZiZ 


18 


15 14.48 


+7 29 


35.4 


A nnnn 1 01 k^iqi q 
Az UyUU-izioDoio 


T T3 


1 K 1 C /I 

io.o-lD.4 








1 
1 


z /o 


18 


15 20.96 


+5 39 


10.4 


Az UyUU-iziDo4Do 


bKo 


1 c: /I 1 1 






c . 
00: 


c 



0^7/1 

Z(^4 


18 


15 28.15 


+6 47 


52.9 


A c\(\c\c\ 1 01 71 nco 
Az UyUU-lzl i^lUOz 


HjW 


ICO i^io ic;oc: 
lO.O-lO.O-lD.ZO 


min 


A A A -t f 

44397.415 


n oco 1 1 7 
U.ODoll 




OTC 
Z /^O 


18 


15 31.44 


+6 19 


20.1 


ObO UU444-UiOoO 


T T3 


1/1 Q 1 K C 








1 
1 


0*7 
z (b 


18 


If 00 

15 38.82 


+6 29 


58.9 


A nnnn 1 01 QOQQn 
Az UyUU-izlozooU 


brtrS 


1 /I C ICO 

14.0-iO.z 






CI . 

Dl: 


1 
1 


l( ( 


18 


15 47.01 


+5 38 


34.6 


A nnnn 1 01 ni ooc 
Az UyUU-lziyiozO 


KKU 


ICO ICO 


max 


A f f f A t A 

46653.414 


n 00 /1 1 no 
U.zo4iyo 


on 

oy 


ZiO 


18 


15 47.87 


+6 18 


41.2 


AO nnnn loinooo'? 
Az UyUU-iziyzzz 




I/IQ ICIC IC AC 

i4.o-io.io-io.Uo 


min 


/I C C A 1 /t C 

40591.40 


1 C /I COQ 

l.o4ozo 


A n 
4U 


z 


18 


■t f A r\ A 

15 48.94 


+7 08 


33.4 


AO (\(\C\(\ 1 01 nQQno 

Az uyuu-iziyooyo 




ICC "xa. A 
iO.O-lD.4 


max 


A A -I r\'~' OAA 

44107.290 


n cccccc 
U.ODDDOD 


A 1 

41 


oon 
zoU 


18 


16 11.22 


+7 21 


48.1 


A nnnn 1 001 Tticn 
Az UyUU-izzi /DDU 


T 


ICC ICO 

lo.o-io.z 








-1 
1 


OQ 1 

zoi 


18 


16 18.43 


+6 16 


10.6 


ObLv UU444-UzUU4 


CD 
bK 


1/11 1 c n 






on 
oU 


1 /1 
1, 42 


OQO 

zoz 


18 


16 27.14 


+6 42 


55.5 


UU444-UUo4D 


bixo: 


ICO ICQ 

iO.Z-lO.o 






oc . 
od: 




zoo 


18 


16 35.19 


+5 34 


35.0 


A nnnn 1 00 /I a ACi.o 
Kl UyUU-izz444oo 


bK 


ICC ICC 

iO.D-lD.O 






oco. 
zoz: 


1 


OC /I 

zo4 


18 


16 40.10 


+6 37 


12.3 


OoC UU444-UUoOl 


0013 
bxto 


ICO ICO 

io.z-lo.z 






70. 
i 0: 




oo c 

zoo 


18 


16 45.22 


+7 57 


50.1 


A nnTc 1 1 nnocQO 
Az Uy /O-ilUUZDOo 


KKO 


1 /I 1 c c 


max 


43254.534 


n 1 c 7c 


y 


ZOD 


18 


16 46.19 


+8 18 


49.5 


/^c/^ ni ni n m yi 1 


T 


107 1 y1 










zo / 


18 


16 50.09 


+5 41 


14.0 


r^^r^ f\c\AAA nm /I n 
ObO UU444-UUi4y 


T "R 


1 /I n ICC 
i4.y-iO.O 








1 

1 


ooo 
zoo 


18 


17 00.69 


+4 29 


24.7 


/^C/^ C\C\AAC\ nOOTO 

CjbO UU44U-Uz^/^5 


T 


A A 1 /I n 
14. 4-14. y 








1 


oon 

zoy 


18 


17 11.39 


+6 18 


13.2 


/^C/^ (\(\A A A non'T'O 

LibC UU444-UzU/z 


00 A 


1 /I c 1 c 1 c 
14.D-lo.lo 


max 


/lOOTO COO 


n Qoncoo 
U.ozUdzo 




onn 

zyu 


18 


1 ^7 or* f I"? 

17 20.57 


+6 08 


43.7 


AO nnnn loonQQ/in 
Az UyUU-izzyoo4U 


Hj w 


1C/I icnico 
10.4-lo.U-lo.y 


min 


^*^*^00 Aff 

46623.455 


n ooc/1 on 
U.ozo4oU 




oni 

zyi 


18 


17 22.37 


+5 26 


14.0 


IjbO UU44U-UU^^4i 


T 

Lo 


ICO ICO 

lO.O-lD.Z 








-1 

1 


ooo 

zyz 


18 


17 30.45 


+8 14 


47.1 


AO nn'yc^ iin/ifiQoo 
Az Uy /0-iiU4Dozo 


1 A 

LA 


14.0- 14. 0- 14.40 


min 


AO A OA OCA 

4o4zU.zoU 


n Q /I CO OA 

U.o4oooU 




on*? 

zyo 


18 


17 32.09 


+8 14 


16.5 


AO nn'yp; iin/i'yniQ 
Az uy /0-iiU4/yio 


A "R 


ICO ICO 

lO.Z-lD.z 


max 


43197.623 


n C01 /1AQ 
U.0zl4Uo 




on /I 

zy4 


18 


17 37.92 


+4 58 


12.4 


AO nnnn ioqiiiscq 
Az UyUU-lzollboo 


LW 


ICI 1C7 1CC 

lo.l-lo. ^-lo.o 


min 


A A -t 0"1 0^^ 

44131.297 


n /1 one /I 
U.4^oyo4 




one 

zyo 


18 


1 nn cr 

18 00.35 


+5 18 


06.2 


AO nnnn 1000/10*70 

Az uyuu-izoo4o / y 


LA 


ICO ICO. ic n. 
lo.o-lo.o:-lo.U: 


min 


43198.60 


ncol n 
O.Uooiy 


A 

4o 


zyo 


18 


18 31.41 


+4 15 


21.9 


c\(\AAC\ m 1 00 
LrbU UU44U-Uiizz 


00 • 
bK: 


1 c 1 1 C 1 
lO.l-lD.l 








1 A A 

1, 44 




18 


18 56.33 


+4 40 


05.5 


/^C/^ f\(\AAC\ mool 


CO 

bK 


1/1 A 1 c n 
14.4-lD.U 






1 /1 
14o 


-1 
1 


onQ 

zyo 


18 


18 57.01 


+6 37 


53.5 


ObO UU444-Uioo4 


T "R 

Lr> 


1 A OC 1 A Q 

14.O0-14.O 








c 



onn 

zyy 


18 


19 17.22 


+4 57 


27.5 


A nnnn 1 0/1 1 Q^n^ 
Az UyUU~lz41oDUD 


00 A 


1 c 1 1 c n 
10.1-lO.U 


max 


43272.409 


n CO/1 ono 
U.0o4oyz 




onn 
oUU 


18 


19 18.43 


+6 34 


41.3 


LrbC UU444-U1140 


LW 


icnico ICO 
lo.U-lo.o-lo.o 


min 


43422.199 


n /I C7C70 

U.4o/D( z 




oUi 


18 


1 n on 00 

19 20.32 


+4 39 


48.0 


AO nnnn 10/1000/I1 
Az UyUU-iz4zzz4i 


LW 


ICI 1CQ1C7 

lo.l-lo. O-lO. 1 


min 


A A 700 C0 1 

447oz.ozl 


n 07C0QC 
U.O/DZOO 




oUz 


18 


19 21.17 


+5 17 


20.1 


VjrbO UU44U-UU011 


GO . 

bK: 


ICI 1 c n 
10.1-lO.y 








1 OQ 
1, ZO 


ono 


18 


10 01 00 

19 21.38 


+6 22 


45.3 


AO nnnn lo^ioocit; 
Az UyUU-lz4zo0lD 


"CO 

LrS 


1 c oc 1 c n ICC 

lo.oo-io.y-lo.o 


min 


43277.523 


n noocc7 




oU4 


18 


1 n 00 AO 

ly zo.yz 


+5 37 


54.0 


AO nnnn 10/10001/I 
Az UyUU-iz4ozzi4 


00 A 
KKAo 


1 C /I ICO 

10.4-10.0 


max 


A cn7o H c c 

46973.455 


n 7C0071 

U. /Dzz * 1 




oUo 


18 


19 34.90 


+6 12 


10.2 


AO f\{\f\f\ 10/10QC7C 

Az UyUU-iz4ooO /^O 


CO . 
bK: 


1 C 1 C ICC 

lO.lO-lO.D 






00 0. 
00.0: 




oUd 


18 


19 52.67 


+4 16 


36.6 


/^C/^ C\C\AAC\ AOOKA 

ObO UU44U-Uz50U 


T "R 

Lo 


1 /I 1 /I n 
14.o-14.y 








-1 
1 


oU 


18 


on nn o^? 
z(J (J(J.50 


+8 25 


09.5 


A nn7c; 1 1 onfic^n 
Az (jy /^O-iizUDO /^y 


L W : 


ICO icn 1CA 

lo.o-io.y-io.y 


min 


/I /I OA 070 

448o9.z7o 


n C07C/1A 

U.Oz /04U 






QnQ 


1 s 
lo 


90 OA 1 n 

zu U'yi.iu 


J-A 1 1 




AO nnnn lO/itin^Q/i 
Az UyUU-iz4Dy / o4 


L W 


i/iniccic/i 
14.y-lo.O-lo.4 


mm 


4^499 1 QQ 


n /1CC70Q 

U.4D0 / 00 






18 


20 15.58 


+8 03 


36.4 


01010 09494 


LB 


14"^ 1 ^ 








\ 


310 


18 


20 19.35 


+6 20 


05.9 


A2 0900-12484774 


LB 


15.5-16.1 








1 


311 


18 


20 30.08 


+3 48 


02.5 


A2 0900-12494927 


HADS 


15.2-15.8 


max 


43243.438 


0.097296 


45 


312 


18 


20 55.11 


+4 44 


46.0 


A2 0900-12518388 


EW 


15.1-15.7-15.65 


min 


46646.401 


0.463428 
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Table 2. New Data on Known Variables 





xl V /bUiN 


LyOorci. yo zUUU ) 


type 


max-min-niin II 


epoch JD24... 


period 


rem. 


INoV v4:{d 


xlV llUil 


1 Ar\ iQ Qt 1 a no q 
1/ 4U io.oi +D Uz oi.o 


rjr? A 


10.4-iD.4 


max 


42957.370 


n coi^onQ 

U.OZDZUo 




■NTOTT" net An 


tiv 11U4U 


1 '7 y1 C 0£! OC 1 o oo ni o 

1 r 4o ZD. ZD H-o zz Ui.o 


TZ>TZ> A "D 

tUxAU 


1 A £i 1 £! n 

14.o-iD.U 


max 


42870.481 


n A£i'7'70A 

U.4o^ ^o4 




■\TO'\7" CiTHA 

iNbv y/U4 


xlV iiU4D 


17 AQ n^i oo 1 O 10 K/l o 

i/ 4o Ud. zo +0 iz o4.z 




1/11 1/17 

i4.i-i4. / 


max 


A ono A o on 

42934.380 


U.ozU / / 






b yoo / 


17 /in nQ Q7 1 nfi in q 
i / 4y Uo.o/ +0 Ud iy.o 


-tjW 


ic:/i ifinic^n 
i0.4-iD.U-i0.y 


min 


42930.509 


n o c c: /t CO 
U.z0040o 




INbV y/o4 


jIV iiUoo 


IT /in onin i a io /ini 
Li 4:\) oU.iy +4 io 4U.i 




1 /! n 1 
i4.y-iO.D 








1 


INbV y^4U 


b yooo 


t'V AC\ AO AQ I/11QO/11 

1/ 4y 4o.4o +4 io z4.i 




IKI icniKO. 
io.i-io.y-io.z: 


min 


44112.30 


1 Qi^onc 

i.oDoyo 






b yz/ / 


1 o nn QO in i c o*? 1 i o 
lo UU oz. ly +0 Z( ii.o 


T "D 


ICO 1 £! n 
lO.Z-iD.U 








1 


\\)4:( Upn 


b 4iyy 


IO no nc Qi 1 c ko /1 k k 
io Uz Uo.oi +0 OZ 4o.o 




1 /1 O 1 /1 o 

i4.o-i4.o 


min 


44023.455 


n TCiTT A '1 

u. i y i (4/ 




■NTo-t / 1 ni on 
iNbV iUizy 


O no KT 

b yoo/ 


IO no p: /I T/i 1 T o /I ot a 
io Uo 04./4 o4 z/^.4 


brC: 


T A T '\ Pi A 

i4. i-io.4 






1 /I o. 

14o: 


i 


TsTQV in9Q1 


o you ( 


1 S OQ "i? fi7 -1-^ 41 "SQ 
-Lo uy o^.ui T^o '4:j. (jy.o 


LB 


± u . z J. <j . y 










V2087 Oph 


S 9297 


18 11 16.36 +5 15 32.3 
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Remarks to the Tables 1 and 2. 

1. Variable in NSVS data. LP — 55.6 d (from NSVS data). 3. A twice shorter period and type 
RRC are possible. 4. _P = 39.7 d (NSVS data). 5. A small-amplitude variable in NSVS data. 6. P = 60 
d (NSVS data). 7. P ~ 50 d (NSVS data) is possible. 8. A twice longer period is possible. 9. A 
twice longer period and type EW are possible. 10. P ~ 51 d (NSVS data) is possible. 11. A CCD 
study following this discovery was announced in Antipin et al. (2007). 12. A white or yellow star, 
J -K = 0.529 (2MASS). 13. P - 62 d (NSVS data) is possible. 14. NSVS data show variations with 
the same period. 15. 1-day aliases of a twice shorter period are strong. 16. P = 45 d (NSVS data). 17. 
Variable in ASAS-3 data, not included into the ASAS-3 catalog of variable stars. 18. Not identical to 
V568 Oph (17''59'"44?09, +4°59'55'.'6, J2000). 19. 1-day aliases (0.399278 d and 0.285235 d) are also 
quite possible. 20. The periods 83.8 d or 92.5 d are possible (NSVS data). 21. A double star. 22. 
P - 63.5 d (NSVS data) is possible. 23. P = 75 d (NSVS data). 24. The period 0.286864 d (type EW) 
is also quite possible. 25. O'Connell effect. 26. A 1-day alias, P = 0.49813 d, is possible. 27. P ~ 78 
d (NSVS data) is possible. 28. P - 150 d (NSVS data) is possible. 29. P - 130 d (NSVS data) is 
possible. 30. A twice shorter period and type HADS are possible. 31. P = 58 d (NSVS data). 32. 
P = 48 d (NSVS data). 33. P = 62 d (NSVS data). 34. P = 0.305252 d is also possible. 35. P - 250 d 
(NSVS data) is possible. 36. P - 60 d (NSVS data) is possible. 37. P - 54 d (NSVS data) is possible. 
38. P ~ 85 d (NSVS data) is possible. 39. A 1-day alias, P = 0.397451 d, is possible. 40. A twice 
shorter period and type RRAB are possible. 41. The coordinates are from the USNO-A2.0 catalogue. 
42. P 81 d (NSVS data). 43. Possibly, the minima are deeper. 44. P ~ 82 d (NSVS data) is possible. 
45. A 1-day alias, P = 0.081429 d, is possible. 
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Figure 6: Phased light curves of the new regular variable stars. 
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Figure 6: Continued 
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Figure 6: Continued 
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Figure 6: Continued 
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